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Executive Summary

Executive Summary

Rincon Consultants, Inc. (Rincargsretained by99MT8me, LLQapplicant)to conduct a
paleontological resourcassessmenfor the SiennaSolarand Storagd°roject Project) locatedin

the LucerneValley San Bernardin@€ounty, Californiarhis study habeenprepared in conformance
with the California Environmental Quality Act (CEQA) and includes a records search, literature
review,andpaleontological sensitivitgssessmentonsistent with the professional standards of the
Society of Vertebrate Paleontolo¢8VP (2010. The purpose of the literature review amecords
search was to identify the geologic umitnderlying theProject and to determine whether
previously recorded paleontological localities occur either withinRlegect boundaries or
elsewhee in the same geologic unit. Using the results of the literature rexd@ad/irecords search,
the paleontological resource potential of theoject areawas determined in accordance withe
2010SVRyuidelines.

Results of Investigation

Published geologic mapping indicates that Bieject areais underlain byour geologic units:
Quaternaryyoung(Holoceneglluvium (Qa), Quaternamyoung(Holocenedune sandQs),
Quaternary young (Holocene) playa deposits (Qc),@uaternaryold (Plestocene)graveldeposis
(Qog). A records search for paleontological locality data withinRreject areaand the vicinity was
obtained from the Natural History Museum of Los Angeles CaiNtyMLACand online records
were reviewed atthé YA GSNRAGE 27F /I £ A T2 NBaged haheNaMeAS dzY 2 F t | f
records searchresults no vertebrate fossil localities have been previously recorded directly in the
Project boundary; however, multiple vertelate fossil localities have been previously recorded
nearby withinfine-grainedQuaternaryold (Pleistocenealluvial depositqe.g., Qoa)which may
underlie theProject area at shallow or unknown depthEhese localities yielded scientifically
significantfossilized specimens of large terrestrial mammals, rodents, and reffitd2021). Based
on this assessmenthe surficial geologof the Project area has a low paleontological sensitivity but
increases with depth-inegrainedQuaternaryold (Pleistocene) sedimentg.g., Qoajnay underlie
Quaternaryyoung(Holoceng deposits (Qa, Qs, Qc) and coagsained Quaternary oldediments
(Qog)at depths as shallow d#ve feet below ground surfacein the vicinity ofthe Projectarea As
proposed, ground disturbing activities associated with pheposed foundations for mounting
structures can extend up to 10 feet below ground surfadeerefore the proposedProject has
potential for impacts to scientifically significant vertebrate fossils as a result of construction
activities

Recommendations

Rincon recommends that Qualified Paleontologistbe retained to develop and implement

measures to reduce impacts to paleontological resources to alesssignificant level. These

measures include paleontological training for construction staff (to brided with thePNB 2 SO (1 Q &

2 2N] SNRa 9YDANBYYSYyGlt ! gl NBySaareas ofRighNI YO = LI £ S22
paleontological sensitivityincluding areas requiring excavations exceefivefeet below ground

surfacewithin intact (native)Quaternaryyoung (Holocene) and Quaternary oRldistoceng

deposits(Qa, Qs, Qc, Qagnd preparation of a paleontological monitoring report, whiclalshe

submitted to theCounty of San Bernardinti.the monitoring efforts produced fossils, then a copy
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of the report shall also be submitted to thapproved curation facilitandaccompanied by any
significant fossils recovered during construction monitoring. These measures have been proven to
be effective in reducing or eliminating adverse impacts to paleontadbgésources and would
satisfyCEQAequirements.




Introduct ion

1 Introduction

Paleontological resources (i.e., fossils) are the remains or traces of prehistoric life. Fossils are
typically preserved in layered sedimentary rocks and the distribution of fossils acrdssitiseape

is controlled by the distribution and exposure of the fossiliferous sedimentary rock units at and near
the surface. Construction related impacts that typically affect or have the potential to affect
paleontological resources include mass excawvatiperations, drilling/borehole excavations,
trenching/tunneling, and grading.

This Paleontological Resousadessessment provides a description of theologic units mapped at

the surface within théProject area including types of fossils known to ocevithin the units (if any),

the paleontological sensitivity for eaahit, a review of relevant agency regulation, an assessment

of potential impacts fronProject development, and recommended mitigation measures for the
protection and recovery of signifinafossils that may be impactedhis study has also been

conducted in accordance with the requirements of the California Environmental Quality Act (CEQA).
The County o8an BernardingCounty) is the CEQA Lead Agency foiPtiogect.

1.1 Project Location and Description

The proposed Sienna Sotard StoragédProject(Project) is ab25-megawatt (MW) utilityscale solar

farm with 525-MW battery storage located in unincorporated San Bernardino Cotrngyrel and

Figure2 show the regional location and immediate vicinity of freject area respectivelyThe site

is located east of Barstow Road/State Route (SR) 247 roughly between Northside Road and Wilshire
Road, northeast of the community of Lucerne VallgyeProject aea is depicted on th&Vvhite

Horse MountainGrand View MingandLucerne Valley’.5minute U.S. Geological Survey
topographicquadrangle and falls within: Township (T) TO6N Range (R) 01W, Section (S) 36; TO6N
RO1E S31; TO5N RO1W2511-14, 24; TO5N RO1E609, 1621, 28-30; TOS5N RO1ELS, 15, 22, 27

TO5N RO1E28-33.

TheProject consists of the installation of a photovoltaic (PV) solar facility, Battery Energy Storage
System (BES@)ndOperations and Maintenang®&M) building(s)The Sienna Project will
interconnect at the SCE Calcite Substation (currently pending environmental clearance and
construction) via a proposed overhead and/or underground-R8@eneration tiein (gentie) line in
addition to other ancillary facilities utilizing private and potentigibplic ROWSsTheProject area
encompasse$,854acres with an additional7-acre substation siteApproximately 39 miles of
collector lines and getie alternatives will be analyzed in this assessment, although not all routes
will be developedTheProject area is characterized by a mixture of residential properties,
undeveloped playa and desert scrub communities, and agricultural land that includes alfalfa and
jojoba farms ad largescale hemp-growing operations.

Paleontological Resources Assessment 3
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Figure 1 Regional Location
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Introduction

Figure 2 Project Location
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Construction of the facility will include site preparation, grading eathwork, concrete
foundations, structural steel work, electrical/instrumentation work, collector line installation,
architecture and landscaping. Ground disturbing activities are expected to be limited to the
construction of the access roadste gradng, electrical trenching, foundation woflar O&M
buildingand substation boring for transmission lines, and panel post installati@rsundwork is
generally shallow, with trenching to moderate depthad® feet) and foundation work typically
shallower than 10 feet.




Regulatory Setting

2 Regulat ory Setting

Paleontological resources are considered nonrenewable scientific respbemsise once
destroyed, they cannot be replaced. As such, paleontological resources are afforded protection
under various federal, state, anddal laws, ordinances, regulations, and standards. Regulations
applicable to potential paleontologat resource®n the Project areaare summarized below.

2.1 State

California Environmental Quality Act

CEQA requires public agencies and privatiereststo identify the potential environmental

consequences of their proposé@iojects on any object or site considered to be a historical resource

of California (California Public Resources Code [PRC], section 21084.1, California Code of Regulations

Title 14, section 150658). Appendix G of thBtate CEQA Guidelingalifornia Code of Regulations

Title 14, Chapter 3) provides an Environmental Checklist of questimhsding a single question

related to paleontological resources (Sectidhfyasfol 2 6aY a2 2dz R GKS LINRB2SO0 F
AYRANBOGEE RSaidNRe | dzyAljdzS LI fS2yi{i2t23A0Ft NBa2
/ 9v! R2Sa y20 RSTAYS &l dzyAljdzS LI fS2yid2ft23A0Ff NJ
+SNISONIGS tFHtS2yiz2ft23e o{ +ftDIKOIAT RESFAYBNRO I ¢ arayr i
environmental review. The SVP definesignificant paleontological resourees:

czaaifa IyR F2aaArAfAFSNRdza RSLIRaAirdazr KSNBE RSTAYS
fFNBS 2N aYlffts dgfOYYiE2 Y yRy GNNIDSo NI2G&At a3 FyR 3
G LK2y2YAO0: GFE2y2YA0L LKet23SySGiA0s LI tS8S2802¢ 2

yo tltS2yiG2t23A0Ftf NBaz2dNDSa | NB 0O2ya

AYF2NXYE GA2
: 2f RINDIRKISH SY AORARIESSPS 2 f RSNJ O KWIYmP 06t2 dzi p = n

The loss osignificantpaleontological resources would be arsfiggant impact under CEQAhd
CEQA lead agency is responsible for ensuring that paleontologgcairces are protected in
compliance with CEQA and other applicable statutes

2.2 Local

San Bernardino County

¢CKS /2dzyde 2F {Iy .SNYIFINRAy2Qa /2dzyGe@éARS tftly I |
Cultural Resources ElememheCultural Resources Elent contains the following goal and policy
relating to paleontological resources that are relevant to the curioject:

A Goal CR Historic and Paleontological Prehistoric Resourdeistoricresourcegbuildings,
structures,or archaeologicatesourcespndpaleontologicatesourceghat are protectedand
preservedfor their culturalimportanceto localcommunitiesaswell astheir researchand
educationalpotential.

A Policy CR.3 Paleontological and Archaeological Resourd# strive to protect
paleonblogical and archaeological resources from loss or destruction by requiring that new

Paleontological Resources Assessment 7
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development include appropriate mitigation to preserve the quality and integrity of these
resources. We require new development to avoid paleontological and archeologgcairces
whenever possible. If avoidance is not possible, we require the salvage and preservation of
paleontological and archeological resources.




Resource Assessment Guidelines

3 Resource Assessment Guidelines

Paleontological resources are limited, nonrenewable resources of scientifierad, and

educational value and am&forded protection undeCEQAThisassessmensatisfies CEQA (13

Public ResourceCode [PRC]2100 et seq,PRCSection 5097.5 (Stat965, ¢ 1136, p. 2792)
requirements,andfollows guidelines andignificance criteria specified by the S#&ndard
Procedures for the Assessment and Mitigation of Adverse Impacts to Paleontological R€SMPces
2010)

3.1 Paleontological Sensitivity

Paleontological sensitivity refers to the potential for a geologic tangroduce scientifically

significant fossils. Direct impacts to paleontological resources occur when earthwork activities, such
as grading or trenching, cut into geologic depogstg.(formations) within which fossils are buried
andresult inphysicadamage to odestrction ofthe fossilsBecausdossils are the remains of
prehistoric animal and plant life, they are nonrenewable. Such impacts have the potential to be
significant under CEQA guidelirxd may require mitigation.

Significant paleontiogical resources are fossils or assemblages of fossils that are unique, unusual,
rare, diagnostically important, or are common but have the potential to provide valuable scientific
information for evaluating evolutionary patterns and processes, or whiciddmprove our
understanding of paleochronology, paleoecology, paleophylogeogrégphgty of historical

processes responsible for past geographic distributions of genealogical lineaigdspositional
histories. New or unique specimens can provide mesights into evolutionary history; however,
additional specimens of even wedipresented lineages can be equally important for studying
evolutionary pattern and process, evolutionary rates, and paleophylogeography. Even unidentifiable
material can provid useful data for dating geologic units if radiocarbon dating is possible. As such,
common fossils (especially vertebrates) may be scientifically important and therefore considered
significant.

Paleontologicasensitivity is determined by rock type, history of the geologic unit in producing
significant fossils, and previously recorded fossil localities from that unit. Paleontological sensitivity
is derived from the known fossil data collected from the entire ggil unit, not just from any one
specific surveyThe SVPsystem outlined in the S\&andard Procedures for the Assessment and
Mitigation of Adverse Impacts to Paleontological Resourctte generally accepted paleontological
sensitivity classificatioacheme for projects on nefederal lands in CaliforniggVP 2010Rincon

has characterizethe paleontological sensitivity fdhe proposedProject according to the SVP
proceduresas described below.

The SVI2010)describes sedimentary rock units as having high, low, undetermined, or no potential
for containing significant nonrenewable paleontological resources. This criterion is based on rock
units within which vertebrate or significant invertebrate fossils hagerbdetermined by previous
studies to be present or likely to be presemheSVRsensitivitycategoriesare:

I.  High Potential. Rock units from which vertebrate or significant invertebrate, plant, or trace
fossils have been recovered are considered to hakigla potential for containing
additional significant paleontological resources. Rocks units classified as having high
potential for producing paleontological resources include, but are not limited to,

Paleontological Resources Assessment 9
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sedimentary formations and some volcaniclastic formmasi (e.g., ashes or tephras), some
low-grade metamorphic rocks which contain significant paleontological resources anywhere
within their geographical extent, and sedimentary rock units temporally or lithologically
suitable for the preservation of fossi. (., middle Holocene and older, figeained fluvial
sandstones, argillaceous and carbonéth paleosols, crodsedded point bar sandstones,
fine-grained marine sandstongsPaleontological potential consists of both (a) the potential
for yielding abudant or significant vertebrate fossils or for yielding a few significant fossils,
large or small, vertebrate, invertebrate, plant, or trace fossils and (b) the importance of
recovered evidence for new and significant taxonomic, phylogenetic, paleoecologic,
taphonomic, biochronologic, or stratigraphic data. Rock units which contain potentially
datable organic remains older than late Holocene, including deposits associated with animal
nests or middens, and rock units which may contain new vertebrate deptraites, or
trackways are also classified as having high potential.

Undetermined Potential Rock units for which little information is available concerning their
paleontological content, geologic age, and depositional environment are considered to have
undetermined potential. Further study is necessary to determine if these rock units have
high or low potential to contain significant paleontological resources. A field survey by a
qualified professional paleontologish specifically determine the paleontajical resource
potential of these rock units is required before a paleontological resource impact mitigation
program can be developed. In cases where no subsurface data are available, paleontological
potential can sometimes be determined by strategicallyaked excavations into subsurface
stratigraphy.

Low Potential.Reports in the paleontological literature or field surveys by a qualified
professional paleontologist may allow determination that some rock units have low

potential for yielding significanofsils. Such rock units will be poorly represented by fossil
specimens in institutional collections or based on general scientific consensus only preserve
fossils in rare circumstances and the presence of fossils is the exception not the rule, e.g.
basaltflows orrecent colluvium. Rock units with low potential typically will not require

impact mitigation measures to protect fossils.

. No Potential. Some rock units have no potential to contain significant paleontological

resources, for instance higirade meamorphic rocks (such as gneisses and schists) and
plutonic igneous rocks (such as granites and diorites). Rock units with no potential require
no protection or impact mitigation measures relative to paleontological resources.

10
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4 Methods

Paleontological resoges are contained within the geologic deposits or bedrock that underlies the
soil layer. Thereforap determinewhether agivenProject areahas the potential to contain
significant fossil resources at the subsurface, it is necessary to resfievantscientific literature to
determine the geology and stratigraphy of the arEar thisassessmentpublishedgeologicmaps,
fossillocality data and literature were reviewed to identify the geologic units present at and below
the surface within théProject boundary assesthe paleontological sensitivity of the geologic units
identified, and todeterminethe potential impacts to nonrenewable paletological resources from
Project development.

Based on a review of aerial imagery, freject areaislocated on a flat (lacking any significant
topographic relief)sandy alluvial plain with low to moderate density vegetation consisting primarily
of creosoteand saltbushTheProject areais devoid of anybedrock expogresandhas limited

ground visibility therefore, no paleontological field survey wamnducted for this analysis.

However, a 10@ercentpedestrian survey was conducted for cultural resources over the entire
Project study area by qualified archeologists. Any potential paleontological resources would have
been recorded by the field archeologists and brought to the attention oftiegect paleontologist

to be evaluated and addressed in this report.

Aformal paleontological locality searetas requestedrom the NHMLA®N July14, 2@1. In
addition, Rincon reviewedHe online paleontological collections database of the University of
California Museum of Paleontology (UCMP) to identify known fossil localit@emiiernardino
County from geologic formations similar to tleoglentified in theProject area

Following he paleontological inventory and assessment, théepntological sensitivity ratings of
the geologicalinitswere assigned based on the findings of the record seanchliterature review
Based on the paleontological sensitivity findings, plogential impact to nonrenewable
paleontological resourcedue toProject developmentwas determinedn accordance with the
professional standards of the SVP (2010).

Paleontological Resources Assessment 11
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5 Description of Resources

5.1 Regional Geology

dz

Californiais dividediotmm 3IS2 Y2 NILIKA O LINB@AYy OSa GKFd FNB ayl i
/I £ AT

RAALIX & + RAaGAY Ol f I yRaOl LIS2002NThPlojgcRafedlibly ¢ 6
within the LucerneValley region of théMojave Deserprovince. The Mojave &ertprovince is a
GONRIFR AYGSNA2NI NBIA2Yy 2F Adaz2fl RERSWHdardi H Ay aNI y 3
(California Geological Surv&p02) that is effectively wedged to the west between the Sierra

Nevada Range (by the Garldelult) and the Transverse Range (by the San AndFeatt). The

western Mojave Desert acts as a sediment catch from three geomorphic provinces: Basin and

Range, Sierra Nevada, and Transverse Ranges. By the early Miocene or late Qbgoemsional

surface rigng eastward from the GarloeRan Andreas convergence (at the western end of the

Mojave Desert) had developed, and depression of the region began. Depression resulted in the

Mojave Desert province becoming an internal drainage area, with deposits of Mioeboeene

and Pleistocene sediments accumulating in local basins (Norris and Webb 1990). Miocene

sedimentary units deposited during this time contain basalt, volcanic mud flows, afadl aiff.

Repeated glacial advance and retreat during the Pleistocene creatadrous lakes which

provided conditions for the preservation of fossils. The area aroundPthject areacomprises a

thick cover of Holocene to Pleistocene aged alloviobomposed of materials eroded from the

surrounding mountains and accumulated durthgse periods of glacial advance and retreat.

Geolog y and Paleontology of the P roject Area

TheProject areais mapped at a scale of6R2,500 by Dibblee an#linch (20(a, b) and includegour
geologic units mapgd at ground surfaceQuaternaryyoung(Holoceneglluvium (Qa) Quaternay
young(Holocenedune sand (Qs)Quaternaryyoung(Holoceng playadeposits(Qc), Quaternaryold
(Pleistoceneyravel deposit¢Qag). Figure3 depicts the surficial geologic units in tReject area
as well as the corresponding paleontological sensitivity assigned to each of these units.

Quaternary young (Holocene) Sedimentary Deposits (Qa, Qs, Qc)

Quaterraryyoung(Holoceneglluvium(Qa) derived from theOrd Mountains to the northform an
unconsolidated layer of alluvial sand, silt, and gravel across much Bfdjext areaandLucerne
Valley.Mapped at the surface within theentralportion of the Project area,the Quaternaryyoung
(Holocenedune sanddeposits(Qs)consist of loose, weBorted, finegrained sand depositeas
dunes or thin veneersn alluvium and clagDibblee and Minch 2008, b). Mapped simultaneously
in several areas, thQuaternaryyoung(Holoceneplayadeposits(Qc)are composed o4 layer of
light gray, micaceous, clayd are formed from théakebedof the LucerneDryLake Holoceneaged
units are too young to contain scientifically significant paleontological resources and are considered
to have low paleontological sensitivitjowever, these younger deposits may gralbevnwardinto
fine-grainedQuaternaryold (i.e., Pleistocene) alluvialeposits(e.g, Qoa) which may preserve fossil
remains at unknown depths within th€roject area.

Quaternary old (Pleistocene ) Sedimentary D eposits (Qog)

Quaternary old (Pleistocene) gravel depoéid®g) mapped within portions of the getie corridor,
are composedyray gravel of rounded cobbles derived from the Ord and East Ord Mountains

12



Description of Resources

(Dibblee and Minch 20@8 b). Quaternary oldRleistocene) sedimentary depositaderlying the
Project area are old enough tareserve fossil resourcek particular, finegrained alluvial deposits
are generally deposited under conditions that arenducive to fossil preservatiohlowever, coarse
grained alluviatleposits (e.g., Qog) are deposited in hggiergy conditions that tend to destroy and
disper® organic material, and as such, are not conducive to fossil preservation.

FinegrainedQuaternaryold (Pleistocene) alluvial deposfiise., Qoajare mapped at the margins of
the Ord Mountains approximatelpur milessouthwestof the Project area Theseunits are not
mapped within theProjectareabut are expected to underlie theroject area at shallow or

unknown depths. Quaternamid (Pleistocene) alluvial deposits would be expected to occur at
shallow depths (less than five feet) near the margindhefltasin; however, the depth at which
Quaternaryold (Pleistocene) alluvial deposits occurs may vary throughout a basin, ranging from
shallow to more than 100 feet depending on the local topography. In the absence of geotechnical
data, the depth to Quaterary old (Pleistocene) alluvial deposits cannot be reliably estimated;
however, sensitive older deposits are unlikely to occur at depths of less than five feetRibjbet
areabased on théProject areabeing situated toward the center of the basin.

Quaernary old (Pleistocene)lavial deposite.g., Qoajhave proven to yield significant vertebrate
fossil localities throughout Californiancluding San Bernardir@ounty Localities have produced
fossil specimens of terrestrial mammgadsich as mammoth, horse, elephant, camel, bison, birds,
rodents, and reptiles (Jefferson 19%aleobiology Database 2023pringer et al. 2002JCMP
2021).

5.2 Locality Record Search Results

A search of the paleontological locality records at the NHMLAQtedsn no previously recorded
fossil localities within théroject boundary; however, at leasightPleistocene vertebratéocalities
(LACMVP 3350, 1224, 3352, 3353, 3498, 7786, 1123, and C)Tw2id identified in the general
vicinity of theProjectarea. LACMVP 335(roduced fossil specimarof bison Bisor), camel
(Camelopy and horse Equu3 southeastof the Project areanear Surprise Springn San Bernardino
County LACMVP1224, 3352, 3353, 349&nd CIT 21gieldedspecimes of the camelfamily
(Camelidae)horse Equu$, mammoth Mammuthug, deer family Cervidag, and antelope family
(Antilocapridag approximately 20 milewest of theProject areanearthe city ofVictorville LACM
VP 7786, which produced a fossil specimen of Wdierptus mexicanugsat a depth of
approximately 10 feet below ground surface, was documented approxim2%elyiles wesfrom
the Project areanear Southern California Logistics AirpdtACMVP1123yieldedspecimens of
horse Equu$, antelope Breameryy, fox Urocyor), camel Camelopy lama {Tanupolama, badger
(Taxidea), wolf Cani3, human Homo sapiens sheep Qvig, hare Lepu$, rabbit Sylvilaguy
kangaroo ratDipodomy$, pocket mouseRerognathu¥ pack rat leotomg, gophertortoise
(Gopheruy, chuckwallaauromaluy rattlesnake Crotalug, vulture (Gymnogyps horned owl
(Bubg, Scops owl@tug, duck Anas, Oxyura, Aythyacoot Fulicg, merganserNlergus,
woodpecker Colapte$, hawk Buteg, cat Eelis, Lynx crow Cavus), dove Zenaid3, eagle Aquilg),
less than 30 milesorth of the Projectarea

A supplemental review of the museum recordaintained in the UCMP online collections database
did not yieldrecordsof anyvertebrate fossil localities in thgeneralvicinity of the Project area.

Paleontological Resources Assessment 13
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Figure 3 Geologic Units and Paleontological Sensitivity in the  Project Area

14















